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Experimental 

Crystal data 

[Cu(C 7 H 3 N0 4 )(C 6 H 5 N0 2 )(H 2 0)]- 

H 2 0 
M r = 387.79 
Triclinic, PI 
a = 7.3241 (12) A 
b = 9.5290 (16) A 
c = 11.1895 (18) A 
o- = 107.471 (3)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
T min = 0.612, r milx = 0.674 

Refinement 

R[F 2 > 2a(F 2 )] = 0.047 

wR(F 2 ) = 0.089 

S = 1.01 

2544 reflections 



P = 92.822 (3)° 
y = 101.547 (3)° 
V = 724.8 (2) A 3 
Z = 2 

Mo Ka radiation 
li = 1.56 mm -1 
T = 293 K 

0.34 x 0.28 x 0.24 mm 



3704 measured reflections 
2544 independent reflections 
2036 reflections with / > 2cr(/) 
R<„, = 0.058 



218 parameters 

H-atom parameters constrained 
Ap max = 0.61 e A~ 3 
Ap mi „ = -0.38 e A~ 3 



In the title Cu n complex, [Cu(C 7 H 3 N0 4 )(C 6 H 5 N0 2 )(H 2 0)]- 
H 2 0, the environment of the Cu 2+ ion is a distorted square 
pyramid with the axial site occupied by the O atom from the 
coordinated water molecule and the square base formed by 
two O and two N atoms from the tridentate anion and the 
neutral monodentate pyridine-3-carboxylic acid ligand. O — 
H- ■ O hydrogen bonds, as well as ti-tt interactions [centroid- 
centroid distance = 3.945 (3) A] contribute to the stabilization 
of this structure. 

Related literature 

For the use of transition-metal-carboxylate systems in supra- 
molecular chemistry and functional materials, see: MacDonald 
et al. (2000); Siddiqui et al. (2008); Custelcean & Gorbunova 
(2005). For a description of the geometry of complexes with 
five-coordinate metal atoms, see: Addison et al. (1984). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D—H 


H-A 


D-A 


D-H-A 


05-H5B- 01VT 


0.85 


1.87 


2.715 (4) 


175 


05-H5A-07 1 


0.85 


2.08 


2.888 (4) 


158 


06-H6- ■ 04" 


0.82 


1.79 


2.586 (4) 


164 


OIW-HIWC- ■ 03 ui 


0.85 


2.14 


2.983 (4) 


172 


OIW-HIWD- ■ 02 


0.85 


1.95 


2.775 (4) 


163 


Symmetry codes: (i) — x H 


- 1, -y + 2, -z - 


f- 2; (ii) x, y - 


h l,z + l; (hi) x,y- 


hi, z. 



Data collection: APEX2 (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL . 

We are grateful for financial support from the Science and 
Technology Bureau of Nantong (grant No. K2009041). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: YK2006). 
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3 2 6 

Aqua(pyridine-3-carboxylic acid-/dV)(pyridine-2,6-dicarboxylato-ft: O JSf,0 )copper(II) mono- 
hydrate 

T. T. Chen, Y. F. Shang, X. Xi, Y. H. Zhang and N. P. Wang 
Comment 

In recent years, the chemistry of transition metal carboxylate systems is of great interest because of their extensive usage in 
supramolecular chemistry and functional materials (Custelcean & Gorbunova, 2005; MacDonald, et ah, 2000; Siddiqui, et 

ah, 2008). Here, we report a new Cu n complex with pyridine-2,6-dicarboxylic acid and pyridine-3-carboxylic acid. 

2+ 

In this complex, the Cu ion is coordinated by one oxygen atom from water molecule, two oxygen atoms from the dianion 
of pyridine-2,6-dicarboxylic acid, and two nitrogen atoms from pyridine-2,6-dicarboxylate and pyridine-3-carboxylic acid, 

2+ 

respectively (Fig. 1). Thus, the coordination environment of Cu ion is a distorted square pyramid, as indicated by x value 
of 0.06 (Addison, et ah, 1984). The asymmetric units are linked into three-dimensional structure through C — HO and 
O — H - 0 hydrogen bonds and n-n interactions between the neighbouring pyridine rings with centroid-centroid distance 
of 3.945 (3) A (Fig. 2). 

Experimental 

A mixture of Cu(CH3COO)2 H2O (0.5 mmol), pyridine-2,6-dicarboxylic acid (0.5 mmol), pyridine-3-carboxylic acid (0.5 
mmol) in H2O (4 ml) and CH3OH (4 ml) was adjusted to pH ca 7.5 by triethylamine, sealed in a Teflon lined stainless steel 
container and heated at 140 °C for 3 days. After the sample was cooled to room temperature, blue crystals were collected 
with a yield of 30%. 

Refinement 

All H atoms were refined using a riding model. C — H values were set to 0.93 A with £/j S0 (H) =1 .2 (7 e q(C), and O — H values 
were set to 0.82 to 0.85 A with (7 iso (H) =1.5 t/ eq (N). 

Figures 



Fig. 1. The molecular structure of the title complex, with atomic labels and 30% probability 
displacement ellipsoids for non-H atoms. 
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Fig. 2. The three-dimensional packing diagram of title compound, showing O — H-0 and 
C — H - 0 hydrogen-bonds (dashed lines) and n-n interactions. 



3 2 6 

Aqua(pyridine-3-carboxylic acid-KiV)(pyridine-2,6-dicarboxylato- k O ,N r O )copper(ll) monohydrate 



Crystal data 

[Cu(C 7 H 3 N04)(C 6 H 5 N02)(H 2 0)] H 2 0 

M,-= 387.79 

Triclinic, PI 

Hall symbol: -P 1 

a = 7.3241 (12) A 

6 = 9.5290 (16) A 

c= 11.1895 (18) A 

a = 107.471 (3)° 

(3 = 92.822 (3)° 

Y= 101.547 (3)° 

V= 724.8 (2) A 3 



Z = 2 

7(000) = 394 

D x = 1.777 MgrrT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3246 reflections 

6= 1.9-28.0° 

jj. = 1 .56 mm 1 

7=293 K 

Block, blue 

0.34 x 0.28 x 0.24 mm 



Data collection 

Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
T min = 0.612, J max = 0.674 
3704 measured reflections 



2544 independent reflections 

2036 reflections with / > 2a(I) 
R;„t = 0.058 



h = -8^8 

£ = -11^7 
/ = -13^12 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.047 
wR(F 2 ) = 0.089 
S= 1.00 

2544 reflections 
218 parameters 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = U[o 2 (F 0 2 ) + (0.0 1 56P) 2 + 0.0P] 
where P = (F 0 2 + 2F 2 )/3 
(A/0) max = 0.001 
Apmax = 0.61 eA~ 3 
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0 restraints Ap min = -0.38 e A 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TJ- *ITJ 
^iso ' ^eq 


Cul 


0.72746 (7) 


0.75885 (6) 


0.84260 (4) 


0.03334 (18) 


CI 


0.6201 (6) 


0.9587 (5) 


0.7304 (4) 


0.0314(10) 


C2 


0.6438 (5) 


0.8236 (4) 


0.6230 (3) 


0.0285 (9) 


C3 


0.6152 (6) 


0.7997 (5) 


0.4943 (4) 


0.0358 (10) 


H3 


0.5722 


0.8684 


0.4626 


0.043* 


C4 


0.6533 (6) 


0.6692 (5) 


0.4152 (4) 


0.0354 (10) 


H4 


0.6343 


0.6497 


0.3284 


0.043* 


C5 


0.7184 (5) 


0.5677 (5) 


0.4608 (3) 


0.0340 (10) 


H5 


0.7459 


0.4815 


0.4064 


0.041* 


C6 


0.7420 (5) 


0.5976 (4) 


0.5907 (3) 


0.0289 (9) 


C7 


0.8072 (5) 


0.5053 (5) 


0.6655 (4) 


0.0304 (10) 


C8 


0.9050 (6) 


0.7252 (5) 


1.0648 (4) 


0.0397 (11) 


H8 


0.9215 


0.6365 


1.0073 


0.048* 


C9 


0.9646 (6) 


0.7553 (5) 


1.1898(4) 


0.0374 (11) 


H9 


1.0196 


0.6885 


1.2168 


0.045* 


CIO 


0.9409 (5) 


0.8866 (5) 


1.2737 (4) 


0.0353 (10) 


H10 


0.9783 


0.9095 


1.3593 


0.042* 


Cll 


0.8617(5) 


0.9847 (4) 


1.2313 (3) 


0.0275 (9) 


C12 


0.8029 (5) 


0.9449 (4) 


1.1039 (3) 


0.0316 (10) 


H12 


0.7465 


1.0095 


1.0748 


0.038* 


C13 


0.8343 (6) 


1.1300 (5) 


1.3159(4) 


0.0326 (10) 


Nl 


0.7036 (4) 


0.7233 (4) 


0.6650 (3) 


0.0286 (8) 


N2 


0.8244 (5) 


0.8170(4) 


1.0215 (3) 


0.0328 (8) 


01 


0.6624 (4) 


0.9519(3) 


0.8403 (2) 


0.0372 (7) 


02 


0.5679 (4) 


1.0631 (3) 


0.7065 (2) 


0.0413 (8) 


03 


0.8087 (4) 


0.5614 (3) 


0.7853 (2) 


0.0376 (7) 


04 


0.8507 (4) 


0.3867 (3) 


0.6120 (2) 


0.0447 (8) 


05 


0.4365 (4) 


0.6488 (3) 


0.8620 (2) 


0.0461 (8) 


H5B 


0.4206 


0.6493 


0.9369 


0.069* 


H5A 


0.3623 


0.6970 


0.8400 


0.069* 


06 


0.8709 (5) 


1.1433 (3) 


1.4365 (2) 


0.0436 (8) 
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H6 


0.8607 


1.2267 


1.4806 




0.065* 




07 


0.7889 (4) 


1.2257 (3) 


1.2796 (3) 


0.0456 (8) 




OIW 


0.5969 (5) 


1.3367 (3) 


0.8942 (3) 


0.0705 (ll) 




H1WC 


0.6522 


1.4074 


0.8683 




0.106* 




H1WD 


0.6098 


1.2529 


0.8447 




0.106* 




Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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ni c 
121.5 


pi \T1 p/; 
C2 — JN 1 — Co 


1 iq n \ 
123.y (3) 


pc p/i pi 
CD — C4 C3 


122.0 (4) 


PI Ml P., 1 

C2 — JN 1 — Cul 


11 / .0 (3) 


pc /""/I TT/1 

C5 — C4 — rl4 


1 1 Q A 

i ly.u 


p/r Ml P nn 1 

Co — JN 1 — CU 1 


hoc /i\ 
118.5 (3) 


pi P/i ua 
C3 — C4 H4 


1 1 n a 

ny.o 


pit \n po 
C12 — JN2 — CS 


1 1 O 1 /"3\ 

118.2 (3) 


p/i pc p/: 
C4 — C5 — Co 


1 1 O A f A \ 

118.0 (4) 


pit \n p., 1 
C 1 2 — JN 2 — CU 1 


111 1 /"i\ 
121.1 (3) 


P/1 PC UC 

C4 — CD — Hi 


111 A 

121.0 


po \n p., 1 
CS — JN2 — Cul 


i in /; ii\ 
120.0 (3) 


p/: pc uc 
Co — C5 — Hi 


m a 
121.0 


p 1 p. 1 p.. 1 
Cl — Ul — Cul 


11/11 
114./ (3) 


TvT 1 P/C PC 

JN 1 — Co — C5 


1 1 Cl A fA\ 

ny.o (4) 


PI P.1 P.. 1 

C7 — U3 — Cul 


1 1 C 1 /1\ 

1 1 5. 1 (2) 


Nl— C6— C7 


Hl.8 (3) 


Cul— 05— H5B 


H3.4 


C5— C6— C7 


129.2 (4) 


Cul— 05— H5A 


107.7 


04— C7— 03 


125.2 (4) 


H5B — 05 — H5A 


108.0 


04— C7— C6 


120.6 (3) 


C13— 06— H6 


109.5 


03— C7— C6 


H4.3 (3) 


H 1 WC— 0 1 W— H 1 WD 


108.7 



Hydrogen-bond geometry (A, °) 



D—H-A 


D — H 


n-A 


D-A 


D — H 


05— H5B- -OIW' 


0.85 


1.87 


2.715 (4) 


175 


05— H5A-07' 


0.85 


2.08 


2.888 (4) 


158 


06— H6-04" 


0.82 


1.79 


2.586 (4) 


164 


OIW— HlWC-03 m 


0.85 


2.14 


2.983 (4) 


172 


OIW— H1WD-02 


0.85 


1.95 


2.775 (4) 


163 



Symmetry codes: (i) -x+\, -y+2, -z+2; (ii) x,y+l, z+l; (iii) x, y+l, z. 



sup-5 



supplementary materials 




sup-6 



supplementary materials 




sup-7 



